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Forecasting Cool Season Daily Peak Winds at Kennedy Space Center and Cape Canaveral Air

Force Station 
Joe Barrett Ill and David Short ENSCO, Inc/Applied Meteorology Unit, Cape Canaveral, FL
William Roeder 45th Weather Squadron, Patrick AFB, FL 
The expected peak wind speed for the day is an important element in the daily 24-Hour and Weekly 
Planning Forecasts issued by the 45th Weather Squadron (45 WS) for planning operations at Kennedy 
Space Center (KSC) and Cape Canaveral Air Force Station (CCAFS). The morning outlook for peak 
speeds also begins the warning decision process for gusts ^ 35 kt, ^ 50 kt, and ^ 60 kt from the surface to 
300 ft. The 45 WS forecasters have indicated that peak wind speeds are a challenging parameter to 
forecast during the cool season (October-April). The 45 WS requested that the Applied Meteorology Unit 
(AMU) develop a tool to help them forecast the speed and timing of the daily peak and average wind, 
from the surface to 300 ft on KSC/CCAFS during the cool season. The tool must only use data available 
by 1200 UTC to support the issue time of the Planning Forecasts. 
Based on observations from the KSC/CCAFS wind tower network, surface observations from the 
Shuttle Landing Facility (SLF), and CCAFS upper-air soundings from the cool season months of October 
2002 to February 2007, the AMU created multiple linear regression equations to predict the timing and 
speed of the daily peak wind speed, as well as the background average wind speed. Several possible 
predictors were evaluated, including persistence, the temperature inversion depth, strength, and wind 
speed at the top of the inversion, wind gust factor (ratio of peak wind speed to average wind speed), 
synoptic weather pattern, occurrence of precipitation at the SLF, and strongest wind in the lowest 3000 ft, 
4000 ft, or 5000 ft. Six synoptic patterns were identified: 1) surface high near or over FL, 2) surface high 
north or east of FL, 3) surface high south or west of FL, 4) surface front approaching FL, 5) surface front 
across central FL, and 6) surface front across south FL. The following six predictors were selected: 1) 
inversion depth, 2) inversion strength, 3) wind gust factor, 4) synoptic weather pattern, 5) occurrence of 
precipitation at the SLF, and 6) strongest wind in the lowest 3000 ft. 
The forecast tool was developed as a graphical user interface with Microsoft Excel to help the 
forecaster enter the variables, and run the appropriate regression equations. Based on the forecaster's 
input and regression equations, a forecast of the day's peak and average wind is generated and 
displayed. The application also outputs the probability that the peak wind speed will be ^ 35 kt, 50 kt, and 
60 kt.
REPORT DOCUMENTATION PAGE 0MB No. 0704-0188 
The public reporting burden for this collection of information is estimated to average 1 hour per response, induding the time for reviewing instructions, searching existing 
data sources, gathenng and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or 
any other aspect of this collection of information, unduding suggestions for reducing this burden, to Department of Defense. Washington Headquarters Services. Directorate 
for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Mington, VA 22202-4302. Respondents should be aware that 
notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently 
valid 0MB control number. 
PLEASE DO NOT RETURN YOUR FORM TO ThE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To) 
19-07-2007 Abstract Oct 2006 - Jul 2007 
4. 11TLE AND SUBTITLE 5a. CONTRACT NUMBER 
Forecasting Cool Season Daily Peak Winds at Kennedy Space Center and NNKO6MA7OC 
5b. GRANT NUMBER Cape Canaveral Air Force Station
5c. PROGRAM ELEMENT NUMBER 
6. AUTHOR(S) 5d. PROJECT NUMBER 
Joe H. Barrett Ill 
David Short
_______________________________________________ 
So. TASK NUMBER 
William Roeder
5f. WORK UNIT NUMBER 
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION 
ENSCO, Inc. REPORT NUMBER 
1980 N. Atlantic Ave. Suite 230 
Cocoa Beach, FL 32931 
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITOR'S ACRONYM(S) 
NASA 
John F. Kennedy Space Center _________________________________ 
11. SPONSORING/MONITORING Code KT-C-H 
Kennedy Space Center, FL 32899 REPORT NUMBER 
12. DISTRIBUTJON/AVAILABILITY STATEMENT 
Unclassified, Unlimited 
13. SUPPLEMENTARY NOTES 
14. ABSTRACT 
This abstract described work done by the Applied Meteorology (AMU) in predicting peak winds at Kennedy Space Center (KSC) and Cape 
Canaveral Air Force Station (CCAFS). The expected peak wind speed for the day is an important element in the daily 24-Hour and Weekly 
Planning Forecasts issued by the 45th Weather Squadron (45 WS) for planning operations. The 45 WS requested that the Applied Meteorology 
Unit (AMU) develop a tool to help them forecast the speed and timing of the daily peak and average wind, from the surface to 300 ft on KSC/ 
CCAFS during the cool season. The tool must only use data available by 1200 UTC to support the issue time of the Planning Forecasts. Based on 
observations from the KSC/CCAFS wind tower network, surface observations, and CCAFS upper-air soundings from the cool season months of 
October 2002 to February 2007, the AMU created multiple linear regression equations to predict the timing and speed of the daily peak wind 
speed, as well as the background average wind speed. Several possible predictors were evaluated, including persistence, the temperature inversion 
depth, strength, and wind speed at the top of the inversion, wind gust factor (ratio of peak wind speed to average wind speed), synoptic weather 
pattern, occurrence of precipitation at the SLF, and strongest wind in the lowest 3000 ft, 4000 ft, or 5000 ft. 
15. SUBJECT TERMS 
wind gust, peak wind, gust factor, rawinsonde, temperature inversion, linear regression 
16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF RESPONSIBLE PERSON ABS RA
PAGES Dr. Francis J. Merceret a. REPORT b. ABSTRACT c. THIS PAGE
19b. TELEPHONE NUMBER (Inc/ude area code) 
uu U U 1 (321)867-0818
Standard Form 298 (Rev. B-98) 
Piescuibed by ANSI Std. Z39-18 
